Utilization of lactic acid bacterial genes in Synechocystis sp. PCC 6803 in the production of lactic acid.
Metabolic pathway engineering of cyanobacteria for the production of industrially important chemicals from atmospheric CO2 has generated interest recently. Here, we engineered Synechocystis sp. PCC 6803 to produce lactic acid using a lactate dehydrogenase (ldh) gene from various lactic acid-producing bacteria, Lactococcus lactis (ldhB and ldhX), Lactobacillus plantarum (ldhL and ldh), and Lactobacillus rhamnosus (ldhL). The lactic acid was secreted outside the cell using a transporter (lldp) gene from L. plantarum. Expression of each ldh in Synechocystis sp. PCC6803 was ascertained by reverse-transcriptase polymerase chain reaction. Five transformants led to the production of L-lactic acid. Co-expression of lldp with ldhB from L. plantarum or ldhL from L. rhamnosus led to the secretion of lactic acid into the medium at concentration of 0.17 ± 0.02 or 0.14 ± 0.02 mM after 18 d of cultivation.